Introduction
Ankylosing spondylitis (AS) is an in¯ammatory disease involving the axial spine. 1 Vertebral biomechanics are altered thus rendering the spine prone to trauma which, even though minimal, may cause serious neurological lesions, particularly in patients with long term AS and a completely ankylosed spine. 2 Traumatic vertebral fractures are a serious complication of AS; they are highly unstable and are frequently associated with a neurological lesion. The mortality rate is high, ranging from 35 ± 50%. 3 ± 5 It is not uncommon to ®nd a free interval between the trauma and the onset of the neurological clinical signs or neurological deterioration in established spinal cord injury (SCI). In both situations a spinal epidural hematoma (SEH) must be ruled out. 3 The reported incidence of SEH in these patients after trauma ranges from 10 ± 50%. 3,5 ± 7 The aim of this paper is to review the incidence and characteristics of acute traumatic SCI in patients with AS in our hospital in order to assess the morbidity, mortality and the functional status in these patients.
Materials and methods
We have made a retrospective study of patients with acute traumatic SCI associated with AS admitted in the Spinal Injury Unit (SIU) of the Rehabilitation Department at the University Hospital Vall d'Hebron, from January 1984 to February 1996. An AS diagnosis was reached for each case according to the modi®ed New York criteria. 8, 9 For this study the variables were: demographic data: age, sex; years of evolution of AS; trauma related data: etiology, mechanism of injury as determined by clinical history and radiological ®ndings; location and type of vertebral fracture; neurological lesion with or without free interval, SCI type according to the American Spinal Injury Association (ASIA) scale 10 and neurological deterioration; magnetic resonance imaging (MRI): pattern of the spinal cord injury, SEH; treatment: conservative or surgical; complications and mortality; functional status at present: ambulation and work status.
Results
Of 893 patients who were hospitalized in the SIU for acute traumatic SCI during the past 12 years, 15 had AS. This represents an incidence of 2%. They were all men with a mean age of 56 years (range 31 ± 80). The average follow-up time was 10.2 months (range 1 day ± 27 months). The mean evolution from the diagnosis of AS was 25 years (range 7 ± 50).
The most frequent etiology of the SCI was a motor vehicle accident in 11 patients, accidental fall in three and blow by a bale of straw in the cervical region in one. Thirteen of the 15 patients (87%) had an acute vertebral fracture which was not located in a spontaneous pseudoarthroses area. The most common type vertebral column lesion was fracture-dislocation. In the other two patients (13%) there was no fracture or pseudoarthroses (Table 1 ). The mechanism of fracture was hyperextension in nine patients (60%) and¯exion in four (40%). All the fractures were cervical, involving the lower cervical C5 ± C7 segment in 10 patients, and the C4 ± C5 segment in two. One patient had a fracture of the C2 ± C6 spinous processes.
On admission, eight patients (53%) presented with a complete SCI and the other seven (47%) had an incomplete SCI. The neurological level was cervical in 13 patients and thoracic in two. In three patients there was an interval free of neurological involvement, lasting half an hour, 2 h and 48 h respectively (Table   2 ). In the remaining 12 patients the onset of the neurological abnormalities was noted at the time of the trauma. One of these 12 patients presented neurological deterioration, he was a diabetic, eightyyear-old man with an incomplete C4 SCI, ASIA C, from C5 ± C6 fracture-dislocation. He was intubated and had mechanical ventilation on admission into our Intensive Care Unit (ICU), nevertheless progression to complete C4 SCI, ASIA A took place and the patient died within 13 days.
MRI could be performed in only ®ve patients in the acute phase. It was impossible to perform it in the others because of their poor clinical condition. MRI disclosed spinal cord hemorrhage in one patient, a pattern of cord contusion in one other, and SEH in the three patients who had a free interval. None of the three patients with a SEH underwent surgical treatment.
The only patient who was surgically treated was a 31-year-old man with an incomplete C7 SCI, ASIA B, from C6 ± C7 fracture-dislocation secondary to direct trauma of his neck by a bale of straw. He was operated on because of the failure of fracture Spinal cord injury in ankylosing spodylitis N Tico Â et al reduction. Treatment was conservative in the remaining 14; two were treated with cervical traction followed by orthosis, and 10 with a rigid collar only; the other two patients with a thoracic neurological level and without a fracture were treated with a rigid thoraco-lumbar orthosis. Eight patients were admitted directly to the ICU, seven of whom required mechanical ventilation followed by tracheostomy in six cases. The mean stay in the ICU was 20 days (range 1 ± 45). The most frequent complications in the acute phase were respiratory (Table 3) .
Six patients (40%) died in the acute phase of the lesion from respiratory problems. In the chronic phase, one patient died from chronic renal failure diagnosed prior to SCI and the other one from sepsis that originated in relation to epidural catheter for the treatment of spasticity ( Table 4) .
The functional status of the seven survivors at the last follow-up was as follows: of the three patients with a complete C6 SCI, ASIA A, one is working as a freelance worker in his own business, another is permanently disabled for work, and the third patient is retired. Both patients with an incomplete C7 SCI, ASIA D, can ambulate with the aid of one crutch and are permantly disabled for work. The two patients with an incomplete SCI, ASIA E are retired, one with a C7 lesion ambulates aidless and the other one with a T9 lesion ambulates with the aid of one crutch because of his spondylitic disease.
Discussion
The incidence of SCI in patients with AS has been described by various authors. Guttmann found only seven cases of AS in a review of 2500 patients with traumatic SCI (0.28%).
11 In Foo's series of 466 traumatic SCI cases, seven had AS (1.5%). 5 In our 12-year-long study of 893 patients with traumatic SCI, 15 presented AS which is proof of an incidence of 2%.
In AS the progressive enchondral ossi®cation associated with osteopenia resulted in the spine becoming rigid, fragile and a tube-like structure with poor resistance to stress and prone to fracture. 4 The former factors may lead to serious neurological damage likely to occur following trauma even although this is mininal.
2 ± 5,12 ± 14 Although falls are the most frequent cause of the SCI in AS, 2, 3, 12, 14 in our study motor vehicle accidents have been the most frequent.
According to most authors, neck hyperextension is the most frequent mechanism of SCI in AS.
This could be the result of the vulnerability to falls found in these patients because of their progressive kyphotic positions. 17 Hyperextension in patients with AS can result in fractures through the intervertebral disc, whereas a¯exion injury mechanism causes fractures through the vertebral body. 16 Rowed and Graham, amongst others, describe a tendency to displacement in these fractures, in which the ankylosed spine behaves as a long bone. 2, 3 Computed tomography is useful in the diagnosis of fractures that can be dicult to identify by conventional radiology. 4 In the present study, all the vertebral fractures were found in the cervical spine. According to Hunter 18 75% of the spinal fractures are found in the cervical region and Hansen 19 found 14% of those in the thoracic region while only 5% occurred in the lumbar spine. Although fractures have been described at all cervical levels, in our study 77% of the fractures involved the C5 ± C7 segment which is similar to that described by Murray, for whom it was 74%. 4 Fractures may be missed because the cervico-thoracic junction can be dicult to see on X rays, because ossi®ed vertebral ligaments distort the normal anatomy and also because inflammatory disease is thought to be the cause of pain. 4 The postraumatic SEH is commonly seen in patients with AS. SEH must be ruled out in cases of a free interval between the trauma and the onset of the neurological signs or a neurological deterioration of the SCI established. Our three patients with free interval showed a SEH on MRI. Spinal trauma increases the morbidity and mortality
